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Abstract: This research paper is aimed to analyse the water quality parameters of Dal Lake, Anchar 

Lake and Hokersar wetland. The data was collected from four sites of Dal Lake, four sites of Anchar 

lake and five sites of Hokersar wetland controlled by J&K Lakes and Waterways Development 

Authority (LAWDA); and was analysed and compared with the result of 2020 using the Indian standard 

for water quality recommendations (IS: 2296:1992). Water quality can be assessed by different 

parameters like BOD, pH, nitrate, phosphorus turbidity etc. Due to the higher values of BOD, COD it 

results the less amount of dissolved oxygen present in the lake water which causes the direct threat to 

Lake Ecosystem. Heavy metals such as Pb, Cr, Fe, Hg, etc. are of special concern because they produce 

water or chronic poisoning in aquatic animal. The study recommends that preventive measures should 

be undertaken to protect this waterbody from further degradation. The result shows that climatic factors, 

preventive measures and controlling administration has contributed immensely to the improvement of 

the water quality of wetlands. This was due to the reduction of industrials, transportation and other 

anthropogenic activities that mostly contributed to the release of toxic effluents, nutrients and gases 

which lead to the wetland water contamination. Therefore, a periodic based assessment should be 

employed so that the quality level of wetland water can be monitored and controlled as well as enforcing 

laws to both industries, and general public regarding refuse dumping.  
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1.0 Introduction 

A wetland is a distinct ecosystem that 

is flooded by water, either permanently or 

seasonally, where oxygen-free processes 

prevail. The primary factor that distinguishes 

wetlands from other land forms or water  

 

 

bodies is the characteristic vegetation of 

aquatic plants, adapted to the unique hydric 

soil. Wetlands play a number of functions, 

including water purification, water storage, 

processing of carbon and other nutrients, 

stabilization of shorelines, and support of 
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plants and animals. Wetlands are also 

considered the most biologically diverse of 

Fig 1- Freshwater wetland 

all ecosystems, serving as home to a wide range 

of plant and animal life. Whether any individual 

wetland performs these functions, and the 

degree to which it performs them, depends on 

characteristics of that wetland and the lands and 

waters near it. Methods for rapidly assessing 

these functions, wetland ecological health, and 

general wetland condition have been developed 

in many regions and have contributed 

to wetland conservation partly by raising public 

awareness of the functions and the ecosystem 

services some wetlands provide. Wetlands are 

areas of marsh, fen, peatland or water, whether 

natural or artificial, permanent or temporary, 

with water that is static or 

flowing, fresh, brackish or salt, including areas 

of marine water the depth of which at low tide 

does not exceed six metres." 

A wetland is "an ecosystem that arises when 

inundation by water produces soils dominated 

by anaerobic and aerobic processes, which, in 

turn, forces the biota, particularly rooted plants, 

to adapt to flooding." There are four main kinds 

of wetland – marsh, swamp, bog and fen (bogs 

and fens being types of mires). Some experts 

also recognize wet meadows and aquatic 

ecosystems as additional wetland types. The 

largest wetlands in the world include the swamp 

forests of the Amazon and the peatlands of 

Siberia. 

2.0 Statement of Problem 

To manage the wetland, we need to 

understand how they function, and how 

they interact with the surrounding 

landscape. We should have baseline 

information that can be used to inform the 

management of the wetland and need to 

understand why the wetland is under threat 

so as to address those threats. Wetlands are 

the most diverse, highly dynamic, productive, 

and ecologically sensitive areas in Earth. In 

Kashmir Himalaya, Srinagar city is bestowed 

with a large number of picturesque wetlands. 

These wetlands are important in regulating 

ecosystem services such as providing fresh 

water supplies, food products, fisheries, water 

purification, harbour biodiversity, and 

regulation of regional climate. These are also 

important as socio-economic support systems 

for the city inhabitants and valued as habitats of 

migratory birds that visit Kashmir valley from 

different continents of the world. Owing to the 

increased rate of anthropogenic activities and 

anthropogenically driven changes in natural 

processes, these wetlands are degrading at an 

alarming rate, seriously affecting their health 

and water quality. The major threats to wetlands 

include pollution, land use and land cover 

changes, urbanization and encroachments, and 

climate change. The intensive agricultural 

practices, introduction of exotic species, and  
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Fig 1- Location of major wetlands in the Srinagar city and its vicinity

changes in hydrological flows during the past 

few decades have resulted in degradation of 

wetlands over this region. Sustainable 

management of wetlands is crucial as these 

ecosystems offer an array of ecological 

functions that sustain livelihoods all over the 

world. This review provides special insights 

about the significant changes in spatial scale, 

land use and land cover changes, and water 

quality of major wetlands in Srinagar city. 

3.0 Study Area 

To determine the water quality parameters 

of three important wetlands of Srinagar, 

J&k. These three important wetlands 

include Dal Lake, Anchar Lake and 

Hokersar Wetland. Water qulairty parameters    

 

are analysed and observed during the period of 

last four  months of year 2021 for Hokersar 

wetland, Dal Lake and Anchar Lake.The main 

water quality parameters which are used for 

water quality observation includes 

Biochemical Oxygen Demand (BOD) (mg/L), 

pH, Total Dissolved Solids (TDS)(mg/L), 

Chemical Oxygen Demand (COD) (mg/L), 

Ammoniacal Nitrogen, Hardness (mg/L), 

Total Alkalinity (mg/L), Calcium and 

Magnesium (mg/L), Chloride content 

(mg/L), Dissolved oxygen(mg/L), 

Temperature (0C), Depth (m), and Nitrate-

nitrogen (μg/L). 

The sampling of lakes for the purpose of 

assessing water quality is a complex process, as 

is the interpretation of the data obtained. It is 

important to analyze water to determine its 

suitability for drinking, domestic use industrial 
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use, agricultural use etc. It is also important in 

water quality studies to know the amount of 

organic matter present in the system and the 

quantity of oxygen required for stabilization of 

the water. The impact of organic pollutants on 

water quality in this work is expressed in terms 

of the Chemical Oxygen Demand (COD), 

Biological Oxygen Demand BOD, Calcium, 

Magnesium, Iron, Chloride, Ammonical 

Nitrogen and Total Dissolved Solids (TDS). 

 

4.0 Methodology 

Data was collected from various selected sites 

of Dal Lake, Anchar Lake and Hokersar 

Wetland after approval of competent authority 

during the year of 2021. 

4.1 Dal Lake 

Dal Lake ecosystem (Lat. 340 – 6’ N, 740- 45’ 

E, alt. 1583m) situated in the heart of Srinagar, 

the summer capital of Jammu & Kashmir State 

is under tremendous anthropogenic pressure for 

the last three decades 

 

Fig 1-Dal Lake 

Data of water quality of Dal Lake for 4 sites 

were collected from Dal Lake development 

authority. It comprises of four  months data for 

year 2021.The method used by them are for 

analysis pH (Digital pH meter DPH 504), 

Electrical conductivity (EC) (Digital EC meter 

DEM900). Total dissolved solid (TDS) was 

determined by oven dry method. Biological 

Oxygen Demand (BOD) was estimated by 

Azide modification of Winkler method. Total 

Alkalinity (TA) as HCO3-, Calcium (Ca2+), 

Magnesium (Mg2+) total hardness (TH), 

Chloride (Cl), was estimated by standard 

titrimetry. Sulphate (SO 2-) by turbidometry, 

Nitrate (NO 2-) by Brucine method all using 

HITACHI UV-VIS spectrophotometer. 

  

           Fig 2 sampling sites of Dal Lake 

4.2 Anchar Lake 

Anchar Lake (34°09′N 74°47′E) is a lake in 

highly deteriorated condition located near 

Soura area in the city of Srinagar, Jammu and 

Kashmir, India. Situated close to Ganderbal, the 

lake is connected with the famous Dal Lake via 

a channel "Amir Khan Nallah" which passes 

through Gilsar and Khushal Sar. 
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Fig 3 Anchar Lake 

The present study was carried on Anchar Lake. 

In this investigation four different sites (S1, S2, 

S3. S4) were selected for the collection of 

weekly water samples. The sampling site-I is 

situated on the western shore of the lake were 

sindh nallah enters into the lake. Sampling site-

II is located near the centre of lake were 

submerged vegetation growth is found 

abundantly. Sampling site-III is located 

towards the north east region of the lake. At this 

site the lake receives more effluents and waste 

water from the drainage system of SKIMS and 

 

Fig 4- Sampling sites of Anchar Lake 

the site-IV is located near the Sangam Village 

were lake exit into the river Jhelum. 

 

4.3 Hokersar Wetland 

The Hokersar is one of the known RAMSAR 

site in India. The Hokersar is a wetland 

conservation area in Zainakote near Srinagar in 

the Indian union territory of Jammu and 

Kashmir. It lies in the Kashmir Valley, 10 

kilometres northwest of Srinagar. The 

Hokersar, which spreads over 1,375 hectares, is 

a designated bird sanctuary. Hokersar, the 

Queen of wetlands in Kashmir Himalaya, is a 

natural perennial wetland (34°06' N latitude, 

74°05' E longitude) is a perennial, protected 

wildlife reserve and a Ramsar site at an altitude 

of 1,584 m (masl) lying about 12 km towards 

the Northwest of Srinagar city in Kashmir 

Himalaya. 

 

Fig 5-Hokersar wetland 

We determined various parameters of water on 

the monthly basis from April 2021–July 2021. 

Satellite imagery data indicate that open water 

is limited to 21.7% of the total wetland area, 

with the rest comprising marshland (34%), 

cultivated land (16%), plantation (12.5%), 

submerged plants (11%), and only (7%) silted 

areas (Khan 2015). Keeping in view the drastic 

changes in the wetland, we made an attempt to 
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pool the present data on water quality with the 

previously reported to have an insight regarding 

the present status of the Hokersar wetland. The 

wetland is fed by two inlet streams, 

Doodhganga from east and Sukhnag Nalla from 

west. The excess water is drained out through 

an outlet gate known as Needle— Gate on the 

north-west of the wetland near the village 

Sozieth, having a weir and lock system, which 

regulates the water level to provide a better 

habitat for migratory waterfowl during winter. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6- Sampling sites of Hokersar Wetland 

 

5.0 Results and Discussion 

 
The result of the observations of various water 

quality experiments of Dal Lake, Anchar lake 

and Hokersar Wetland are tabulated in well-

formed tables, graphs, charts and images. 

Discussion and comparison of various 

experiments/observations of results is done 

based on the collected of data from various 

selected sites of all the three wetlands. 

 

5.1 Dal Lake 

Various parameters of water quality of Dal 

Lake at four locations Hazratbal are given in 

table1 (a) Nishat Garden are given in table 1(b), 

Grand Palace are given in table1(c), Nishat 

Garden are given in table 1 (d) respectively. 

Various characteristics are as below: 

Hardness in Dal Lake is higher than permissible 

Hardness concentration of freshwater bodies of 

Kashmir Valley has been associated with thick 

population of plankt especially Cyanophyceae. 

pH is an important parameter which determines 

the suitability of water for various purposes. 

Range of pH is range of 7.2 to 8.6 and the 

average being 7.886, which is within drinking 

water limits as per. 

 

Fig-1 BOD variations across dal catchment 

 

TDS values in lakes and streams are typically 

found to be in the range of 45 to 255 mg/L. In 

areas of especially hard water or high salinity, 

TDS values may be as high as 500 mg/L. 

Drinking water will tend to be 25 to 500 mg/L 

TDS. BIS Water Standards include a 

recommendation that TDS in drinking water 

should not exceed 500 mg/L TDS.  
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Table 1(a) -Water Quality of Dal Lake at Hazratbal 

 

 

 

Table 1(b)-Water Quality of Dal Lake at Grand Palace 

 

 

 

Table 1(c)- Water Quality of Dal Lake at Nehru Park 

 

Table 1(d)- Water Quality of Dal Lake at Nishat Garden 

Month 
(2021) 

pH EC T.D.S COD BOD Phosphate NH3-N Iron S Hardness Ca Mg Alk Cl K 

April 7.9 138 92 40 2 0.15 0.13 0.15 13.65 75 18.4 7.2 72 17 4 

May 6.3 136 82 33 5 0.32 0.23 0.23 12.3 96 25 11.6 65 15 5 

June 6.9 162 75 36 6 0.054 0.121 0.19 11.2 81 26.2 10.9 85 19 7 

July 8.1 161 81 27.2 4 0.25 0.256 0.25 10.3 115 24.6 9.9 65 10 3 

 

Month 
(2021) 

pH EC T.D.S COD BOD Phosphate NH3-N Iron S Hardness Ca Mg Alk Cl K 

April 7.9 400 184 24.50 7 0.232 0.124 0.17 77.2 358 76.15 42.7 42 20 5 

May 6.5 390 160 23.22 4 0.211 0.625 0.132 63.2 256 63.21 43.2 46 15 3 

June 7.1 250 182 21.32 6 0.033 0.232 0.322 56.2 452 22.31 32.3 35 22 4 

July 7.4 182 191 25.00 5 0.159 0.325 0.262 82.0 232 12.22 22.3 33 21 6 

Month 
(2021) 

pH EC T.D.S COD BOD Phosphate NH3-N Iron S Hardness Ca Mg Alk Cl K 

April 8.7 130 87 40 2’ 0.18 0.15 0.2 11.2 101 23.5 10.2 66 13 3 

May  7.2 210 82 42 3 0.32 0.18 0.125 11.3 102 33.2 11.3 35 14 6 

June 6.9 220 110 23 4 0.65 0.232 0.30 12.3 119 26.2 12.6 42 11 8 

July 7.0 195 105 36 5 0.103 0.101 0.21 10.9 112 35.6 14.6 52 16 4 

Month 
(2021) 

pH EC T.D.S COD BOD Phosphate NH3-N Iron S Hardness Ca Mg Alk Cl K 

April 8 128 85 40 3 0.130 0.51 0.09 10.7 82 22.4 6.3 76 25 4 

May 6.5 221 96 55 6 0.231 0.62 0.03 8.9 96 23.6 6.5 65 23 6.5 

June 7.2 210 87 62 5 0.075 0.45 0.35 7.6 102 25.2 7.6 78 20 3 

July 8 196 77 23 4 0.211 0.36 0.28 9.3 87 24.1 10.3 69 26 4 
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Maximum TDS of the study period is 456mg/l 

so it is well below the BIS limits. NH4-N is 

oxidized rapidly to nitrate in aerobic waters of  

rivers and streams. However, in lakes, NO3-N 

is rapidly reduced into organic compounds 

within organisms and liberated as ammonia 

during the metabolism of these organism. 

Average BOD for Dal Lake is 2.916 mg/l which 

is below the established standard limit. If BOD 

exceeds 3 mg/l, it affects coagulation and rapid 

sand filtration processes, conventional plants 

require expensive advance water treatments. 

COD is an indicator of inorganic pollution 

average is 36mg/l which is greater than the 

standard BIS limit. Possible cause of this high 

value of could be the illegal untreated discharge 

of sewage into Dal Lake. Chloride, a 

component of salt, is one of the common anions 

found in freshwater and thus chloride levels are 

directly related to conductivity. Chloride levels 

in Dal Lake have ranged from 12.0 mg/l to 26 

mg/l with an average of 17.5 mg/l. 

 

5.2 Anchar Lake 
 
Alkalinity plays an important role in 

determining the ability of water to support algal 

growth and other aquatic life. Alkalinity is a 

measure of buffering capacity of water and is 

important for aquatic life in a freshwater 

system. During the present study, overall mean 

alkalinity was 172.28±22.63 (mg/L) in Anchar 

Lake with a max. value of (200 mg/L) in April 

and min. of (124 mg/L) in May. The variation 

in total alkalinity has shown graphically in 

graph. 

 

 

Table 3: Overall average values of            

physico-chemical parameters of the Anchar 

Lake with Mean ± S.D 

 

 

Fig 2 Total Alkalinity(mg/L)  

Dissolved oxygen is one of the most important 

parameters directly effecting survival and 

distribution of organisms in an ecosystem. It is 

critical for the survival of most forms of aquatic 

life besides being the most reliable criterion in 

examining the trophic status and the magnitude 

of eutrophication (Edmondson, 1966). Mean 

D.O. was found to be 5.79±1.86 mg/L in 

S. No. Parameters (Mean±S.D) 
1. Air temp. (oC) 10.63±9.00 
2. Water temp. (oC ) 6.12±3.76 
3. Max. depth (m) 0.87±0.22 
4. Transparency (m) 0.244±0.082 
5. Dissolved oxygen 

(mg/L) 
5.58±2.77 

6. pH 7.43 ± 0.48 
7. Free CO2 (mg/L) 13.82±3.98 
8. Total alkalinity(mg/L) 171.38±23.63 
9. Nitrate-nitrogen (μg/L) 556.33±133.30 

10. Ammonical-nitrogen 
(μg/L) 

208.11±58.32 

11. Orthophosphorus (μg/L) 217.5±68.96 
12. Total phosphorus (μg/L) 544.38±132.66 
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Anchar lake with low concentration of 

dissolved oxygen in the month of June (4 mg/L) 

mainly at SKIMS site and max. in April (8.5 

mg/L). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: Monthly variations in DO in Anchar Lake 

 

 

 

The term pH reflects the activity of the 

hydrogen ion. pH is the measurement of acidity 

or alkalinity of water solution; hence it is an 

important factor for water quality analysis. The 

overall pH recorded during the present 

investigation was 6.43±0.48, with a max. pH of 

(7.5) recorded in the month of May and a min. 

value of (6.9) in April. 

 

Fig 4: Monthly variations in pH in Anchar Lake 

Greater the depth of light penetration, less it can 

be considered as limiting the primary 

productivity of phytoplankton in the water 

column. The mean depth of Anchar lake was 

found to be 0.85±0.30 m. The maximum depth 

was recorded in May (2.2 m) and minimum in 

June (0.7 m). 
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Fig 5: Monthly variations in the Depth in Anchar 

Lake 

 

 
Table 4- Various water quality parameters              

of Anchar Lake 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 
Fig 6: Nitrate nitrogen level at sites 

 

 

 

 

 

Parameters April May June July 

 (2021) (2021) (2021) (2021) 

     

Air temperature (C°) 6.6-28.3 7.6-29.4 6.7-30.2 6.9–31.1 

Water temp. (C°) 4.6–29.2 6.9–29.0 3.1–25.0 5.7–32.3 

Depth (m) 0.14–1.6 0.25–0.73 0.44–0.63 0.3–2.91 

Transparency (m) 0.11–0.55 0.23-2.22 0.54–1.22 0.65–4.20 

pH 7.6–8.1 7.2–8.2 7.12–7.11 7.2–7.9 

Dissolved oxygen (mg/L) 2.6–15.30 2.25–12.40 1.9–11.6 2.3–11.2 

Free carbon dioxide (mg/L) 6.2-38.0 6–27.0 7-32.0 8–33.4 

Alkalinity (mg/L) 50.0–425.0 68.02–342.0 129.0–240.0 91.3–244.7 

Total hardness (mg/L) 62–223 73–185 57–220 67–201 

Calcium (mg/L) 24.45–52.3 30.2–45.7 26.3–38.6 42.2–115.2 

Magnesium (mg/L) 7.05–16.74 9.0–16.2 2.4–8.21 6.0–28.11 

Chloride (mg/L) 6.0–80.0 10.0–32.0 17.0–28.0 22.3–29.5 

Orthophosphate (µg/L) 40.2–245.0 43.0–163.0 43.0–145.0 52.7–176 

Total phosphate (µg/L) 115.0–535.0 113.0–373.0 116.0–307.0 104.7–259.3 

Ammonical   nitrogen (µg/L) 65.0–435.0 83.0–364.0 81.0–183.0 16.6–252.3 

Nitrate nitrogen (µg/L) 150–420.0 176.0–430.0 269.0–642.0 226.3–611.3 
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5.3 Hokersar Wetland 

 
The hydrogen ion concentration (pH) of all the 

study sites was carried by electronic pH meter 

(Model 335 systronics). Before measuring the 

hydrogen ion concentration, pH meter was 

calibrated against the standard buffer solution 

of pH 4.1 and 9.0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 7- Monthly variation in pH at different sites 

during April-July 2021 

 

Dissolved oxygen of water sample was done on 

the spot by adding 1 mL of manganous sulphate 

(MnSO4) and 1 mL of alkali-iodide-azide 

reagent. After precipitate formation, 1mL of 

concentrated sulphuric acid (H2SO4) was 

added for dissolution of precipitate. 51 mL of 

the sample was taken and titrated against 0.024 

N sodium thiosulphate using starch as indicator. 

Dissolved oxygen concentrations in natural 

water depend on the physical, chemical and 

biological activities in the waterbody. The 

source of oxygen in water is photosynthesis by 

phytoplankton and also oxygen dissolved from 

atmosphere. The present study depicts lower 

values ranged between 2.3 and 10.2 mg/L 

reflecting that the wetland is moving towards 

more anoxic conditions in summer and is in 

close proximity with the previous findings. 

 

  

   Fig 8- Monthly variation in dissolved oxygen (mg/L) 

at different sites during April-July 2021 

 

The importance of free carbon dioxide for 

autotrophic plants is very well known as they 

are the primary producers on which the biotic 

components of aquatic ecosystem wholly 

depend. It is the basic raw material for the 

photosynthetic process. It alters the pH of water 

by forming carbonic acid, which further 

dissociates into carbonates and bicarbonates. 

Hence the estimation of free carbon dioxide in 

aquatic medium is of great importance. The 

present findings were the first ever study 

conducted for the estimation of free carbon 

dioxide for the wetland. In this wetland, during 

the study period, the maximum values were 

noticed in April (27.2 mg/L), followed by the 

May (22.2 mg/L) and June (19.5 mg/L) till it 

reached its lowest (9.6 mg/L) in July. 

Earlier workers are of the view that 

Orthophosphate phosphorus concentration in 

the wetland is in very much high except Pandit 

(1980) who reported very low values (22.0–
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54.0 μg/L) as compared to the pre- sent study 

We observed among the previously reported 

works of Rather and Pandit (2002) 

exceptionally very high values (186–420 μg/L) 

for the same parameter in the wetland. 

The maximum water temperature was 29.2 °C 

as reported by Rather et al. (2001). However, 

present study depicts higher temperatures with 

32.3 °C. As far as maximum depth of the 

wetland is concerned Pandit (1980) and Khan 

(2000) reported above 1 m depth. 

Calcium content of the sample was calculated 

by taking 25 mL of water sample, add 2 mL of 

1 N sodium hydroxide (NaOH) and a pinch of 

murexide indicator was added and then titrated 

against 0.01 N EDTA till purple colour 

appeared. The present work depicts 10 units 

increase in chloride con- centration from last 10 

years. 

 

Fig 7- Monthly variation in water temperature (
0
C) 

 at different sites during April-July 2021 

 

Total Hardness 

During the previous decades no data is 

available on the total hardness of the 

wetland. During the study period it was 

observed that higher values were evinced 

in April registering 206.9 mg/L at site IV 

while lower values (77.0 mg/L) were 

registered in July at site III. This may be due 

to the high density of macrophytes and 

plankton in summer which use most of the 

salts for their growth and life processes, 

thereby increasing the pH of water and 

accelerating the de-calcification, resulting in 

decrease of hardness. Our results were in 

close conformity with Shah et al. (2015, 

2017). 

Calcium and magnesium content 

The amounts of Ca2+ depicted summer fall 

in the wetland, a trend similar to that of 

alkalinity, due to uptake of CO2 by 

photosynthetic activity especially by 

submerged and subsequent precipitation of 

calcium as calcium carbonate as a result of 

combination of elevated temperature in 

macrophytes beds and reduced CaCO3 

solubility (Kaul et al. 1978; Pandit and 

Kumar 2006). The range of calcium content 

(43.3–109.4 mg/L) recorded in the present 

investigation is not in close agreement with 

any of the past findings. Among the 

previous workers like Kaul et al. (1978), 

Handoo (1978), Pandit (1980) have 

observed nearly twofold low concentrations 

as compared to present study.  

Alkalinity of the water is its capacity to neutralize 

a strong acid and is characterized by the presence 

of all hydroxyl ions capable of combining the 

hydrogen ion.  
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Fig 8- Monthly variation in air temperature (
0

C) 

at different sites during April-July 2021 

 

 

Fig 9- Monthly variation in Total dissolved solids 

(mg/L) at different sites during April-July 2021 

 

Fig 10- Monthly variation in Total Alkalinity (mg/L) 

at different sites during April-July 2021 

 

  

     Fig 11- Monthly variation in calcium content 

(mg/L) at different sites during April-July 2021 

 

 

 

 

 

 

 

 

 

 

 

  Fig 12- Monthly variations in Nitrate nitrogen (µg/L) 

at different sites during April-July 2021 

      Fig 13- Monthly variation in ortho-phosphate 

(µg/L) at different sites during April-July 2021 
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Table 5- Various water quality parameters of Hokersar wetlands

Graphical comparison of various water quality parameters of selected wetlands 

         Fig 15 comparison of various parameters

         

  

 

 

 

 

 

 

 

 

 

Parameters April May June July 

 (2021) (2021) (2021) (2021) 

     

Air temperature (C°) 6.8-28.5 7.5-29.3 6.7-30.1 6.8–31.2 

Water temp. (C°) 4.6–29.2 6.9–29.0 3.0–27.0 5.7–31.3 

Depth (m) 0.13–1.6 0.15–0.63 0.54–0.73 0.3–2.9 

Transparency (m) 0.11–0.55 0.23-2.22 0.54–1.22 0.65–4.20 

pH 7.4–9.0 7.5–8.6 7.32–8.11 7.1–7.9 

Dissolved oxygen (mg/L) 2.6–15.20 2.25–12.50 1.9–11.4 2.4–11.1 

Free carbon dioxide (mg/L) 6.5-28.0 6–29.0 7-33.0 8–31.4 

Alkalinity (mg/L) 50.0–415.0 68.02–352.0 119.0–230.0 91.3–254.7 

Total hardness (mg/L) 61–213 75–195 56–210 63–211 

Calcium (mg/L) 26.45–54.30 30.5–45.8 27.3–39.6 46.2–117.2 

Magnesium (mg/L) 7.05–16.74 9.0–16.2 2.4–8.21 6.0–28.11 

Chloride (mg/L) 8.0–70.0 10.0–32.0 17.0–29.0 22.3–39.5 

Orthophosphate (µg/L) 40.0–255.0 44.0–161.0 33.0–141.0 50.7–166 

Total phosphate (µg/L) 115.0–535.0 113.0–373.0 116.0–307.0 104.7–259.3 

Ammonical  nitrogen (µg/L) 65.0–425.0 83.0–395.0 81.0–173.0 16.7–242.3 

Nitrate nitrogen (µg/L) 150–520.0 186.0–420.0 269.0–632.0 236.3–641.30 
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Dal Lake Anchar Hokersar 

Fig 14 comparison of total alkalinity, nitrate nitrogen and 

dissolved oxygen on basis of last four-month data 
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Conclusion 

Investigating the quality level of wetland water 

sources based on certain parameters prescribed 

by periodically is of outmost importance. 

Therefore, based on the above analysis made; 

the following conclusions were drawn: 

1. The limnological study is very useful to 

get fairly accurate idea of quality of the 

ground water by determining a few 

parameters experimentally. The control 

of lake water quality is based on sound 

management practice in relation to the 

required water uses and a reasonable, 

preferably detailed, knowledge of the 

limnological characteristics and 

processes of the water body of interest. 

An effective monitoring mechanism for 

monitoring the Dal Lake conservation 

Programme which should comprise of 

eminent Limnologists, researchers, 

experts who have been associated 

closely with Dal Lake studies during 

the Lake execution Programme to some 

international agency/organization well-

known for Lake Conservation and 

management practices. 

2. Wetlands are biologically most diverse 

and economically valuable ecosystems 

all over the world. They cover about 

6% of the surface of the earth and 

provide important ecological and 

economic services. Srinagar city in the 

valley of Kashmir has several lakes and 

wetlands. These are important as socio-

economic assets and function as 

absorption basins for flood waters. 

They help in the maintenance of 

biodiversity, purification, and recharge 

of groundwater. The wetlands of 

Srinagar city are degrading at an 

alarming rate mainly due to 

anthropogenic pressures and climate 

change. The major threats to wetlands 

in the city include pollution, siltation, 

encroachments, urbanization, and 

establishment of floating gardens. 

Robust management strategies must be 

adopted for conservation and 

protection of wetland ecosystems to 

ensure sustainable socio-economic and 

ecological benefits. 

3. Due to higher turbidity content, the 

color of the wetlands has changed from 

bluish green to Hazel color which has 

caused the declined in tourist attraction 

as per the aesthetic view. The study 

also reveals that the increase in 

impurities due to pollution, which also 

accelerates the value of BOD and COD 

as tested in the certain location which 

reduces the dissolved oxygen present in 

water and due to this kind of changes 

would affect the aquatic environment 

as an increase in nitrogen content 

would result in eutrophication that 

stimulates aquatic plants and also affect 

aquatic life because of depletion of 

oxygen demand in water it creates 

difficulty to survive. The lake water is 

unfit from the purpose of drinking and 

the general water quality is not even 

“GOOD”. So, all in all the conclusion 
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is quite straightforward that the 

wetlands are about to see it’s near death 

unless and until government, local 

bodies and most importantly the people 

who live in and around the lake do 

something for its savior. 

7.0 Recommendations 

The need for a continuous monitoring 

of the water quality parameters of 

wetlands is of paramount importance as 

it has a direct relationship with human 

health, rate of crops production, aquatic 

life, bird life and other public activities. 

Therefore, in order to maintain the 

optimized level of water quality; the 

following recommendations can be 

employed by the government agency 

concerned with the water quality 

regulation in the state: 

1) The release of the toxic 

effluents and other related 

pollutants direct to the water 

bodies especially surface water 

should be carefully monitored 

by the LAWDA J&K and 

CPCB team. This can be 

achieved by reducing the level 

of pollutant concentration 

before they are release to the 

waterways from the industrial 

area.  

2) Public enlightment should be 

made on the dangers associated 

with inappropriate dumping of 

refuse and release of waste 

from household activities to 

the wetlands or other sources 

of water; as they lead to the 

polluting of the water of lakes 

and the environment in 

general.  

3) Legislature should be made to 

ensure strict adherence to the 

environment rules and 

regulations.  

4) To have consistent, reliable 

and high-quality level of water, 

the sessional changes i.e., post 

and pre monsoon seasons, 

assessment of water quality in 

the state should be conducted 

in the state and the 

LAWDA/CPCB should 

provide periodic update about 

it.  
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